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4. Calibration and Preventive Maintenance 

There is no calibration required for the Connector Counter PCB. Preventive maintenance is not- required 
for the Connector Counter PCB. 

5, High-Level Connector Counter Hardware Description 

The CC uses a PIC micro conirolier pon to interface with the U\JT via a 2S pin header located on the 
rear of each lest interface. Pin 5 brings the count signal from the UUT. Future designs also may 
incorporate this counter design on the test interface itself, ;eiiniLnaung the need for a separate daughter card. 
The CC is composed of a custom Test Engineering PCB thai connects to the test interface backplane via 
a 28 pin header.' The functional test interface, provides the necessary power and signals to communicate 
and control the CC. The- following is a listing and description of the CCs hardware blocks and electrical 
interconnects. Refer to Figure I for a block diagram .of the interface. The sections below describe each 
block. 

5.1 Count Input Conditioning 

The UUT provides a ground (low V when the UUT is inserted, into the test interface. The 'lest, interlace 
designer should use either the MODULE PRESENT signal available on most new product module "designs. 
If this signal is not available, simply pick one. digital ground-in on the UUT connector, isolate this from 
ground on the test interface, and mute, this signal to ;; .the CCs 28 pin header pin 5. This signal is routed 
through the 28 pin header from the test interface backplane . to a 49.9 ohm scries current limit -resistor. This 
line is pulled high with a 1 0K ohm pull-up. resistor. CR I clamps unwanted trans iems..G2. fillers out spikes 
which could cause, false counts. The counE input .signal is. routed to the uC port RB4 configured as an 
input. 

5.2 Address Switches 

There is a four position DIP switch with one' side of each switch tied to +5 VDC and the other side, of 
each switch has an associated pull-down resistor -which is Valso connected to the uC ports RAG through 
RA3. The . switches set the HEX address pf the- CC which is read by the uC at power on reset. Any unique 
address may be- chosen in ihc range of 00H to OxFFK: There :is no default. 



5.3 Power Fair Detect Circuit 

The *5 VDC supply voltage derived from the test interlace backplane is monitored by i\ Dallas 
Semiconductor E>5 1 81 1.R- 10 5V EcnnoRcsct 1C with an open drain output which is pulled high v3a a 10K 
r>hm pull-up resistor. The DSISilRs output which is connected to port R.B0_!NT of the uC :is set to 
transition low *vhen +5 VDC falls below 4.35V (typical:). This high to low transition .causes' a hardware 
interrupt to the tfC< which its firmware then saves the current insertion count from RAM to non-volaiile 
EEPROM. 

5.4 Microprocessor and Clock Oscillator 

The microprocessor implemented in the CC design is a Mierocip Technology Flash based micro conirolier 
with 1024 words of program memory, 6. S bytes of data RAM. 64 bytes of EEPROM arid 13 I/O port pins 
capable of sinking or sourcing 25 MA of current eitch. There is also an internal power-up reset circuit, 
two general. purpose programmable timers and four interrupt sources. The uC can operate down to, a supply 
voltage of 2.0' VDC. The uC clock is derived from a parallel cut H.u5 u MHZ crystal connected it> the 
uCs OSC1 input and OSC2 output respectfully. Two external capachurr- ;>re connected on each side of the 
crystal to provide increased stability of the oscillator. The values were chosen based on the « manufacturers 
•recommendations; The 11. DM? MHZ. clock is ^internally divided h\ four to provide a 36.2 nanosecond 
instruction cycle. 
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5.5 RS232 / R5485 I/O Port Drivers 

Serial communication:!, to and from the CC arc provided "by the uC pons and level convened in the RS232 
standard utilizing a Maxim Semiconductor MAX232A IC. The JC provides the +M 1 VDC required from 
an iniemal charge pump circuit anil- four external electrolytic filter capacitors. The TXand RX signals arc 
routed to the 2S pin header to allow connectivity to the lest interface backplane, directly or are available 
ai an on board RJil tack. If multiple CCVarc required to keep track of the connector count on multiple 
test interlaces, a Linear Technology RS4S5 transceiver LTC485 is also connected to the uC serial port 
lines and is available ai both the 2S pin header and the RJ I I jack. Depending on the address switches set 
on each CC. response occurs only on .the RS483 bus when the CC sees its unique address. 

5.6 LED Status Indicator?; arid ISP Port 

There are . three LED- status indicators- provided on the CC. These are sourccd from three uC puns. These 
Fines are also routed to the 2S pin header if the tcs* interface should require to read the status; directly. 

J) The "AWAKE" LED illuminates green when the uC comes out of "sleep* 5 mode. 

2) The "ADDR DETECT" LED illuminates red when the CC is communicated with and its own address 

matches. 

3} The "TEST LED" is a spare LED. available for debug and future designs. 

The firmware program for the CC contained in. EL ASH wirhin the uC may be programmed through the 
ISP. purl connector P2. This connector provides the necessary programming -signals to the uC pins from n 
Microchip PIC device programmer or OEM equivalent. 

5*7 1 Farad Backup Capacitor 

The; test interface is powered down and +5:"VDC is not available until just before the functional test starts;. 
. If the operator plugs the UUT into the interface before power is applied an .insertion count would be 
missed. To correct for this problem a .large -value low leakage capacitor is used to keep power available 
to lhc/CC torn the last test. A I Farad 53ydc rated capacitor, and S2 ohm series charse resistor provide 
5 VDC to the uC. This capacitor char"es>.to Approximately VCC <>5 V.DCj through the S2 ohm current 
limit resistor. Tins limits the inrush current of . the capacitor as power is applied. This voltuee supplies the 
uC only, through a stccrins schortky diode. This limits the current draw on the capacitor to the uC only 
fur optimum charge time between tests.. 
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Figure i. St);651] Connector Counter Block Diagram 
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<i. Reference Section 

6.0.1. uC Port I/O Bit Definition 



Table S: uC Pin Definition 



KG 


Function 


RAO 


GC address select input ADDRO 


RA1 


CCaddresssc-lcct input ADDRJ 


KA7 


CC address select, inpul ADDR2 


RA'3 


GC address select input ADDR3 


RA4JTOCK) 


Unused input (pulled high) 


RBOJNT 


Power Fail Detect i nterrupi inpu i 


RBi 


"AWAKE** LED indicator output 


HE 2 


Scrial TXp output 


RB3 


Serial RXI> "input 


RE-* 


Connector insert/extract input 


RB5 


RXD.Stan Bit interrupt Detect input 


RB(> 


"TEST" LED. indicator output 


KB" 


"ADDR: DETECT" LED output 


MCLR I Pmvcr^on clear inpul- {pulled high) 
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6.1 Firmware Description 

The firmware of approximately 400 words ions is stored in the J 024 word flash memory within the uC. 
The firmware is programmed into the uG via an ISP programming cable and a Microchip Picsiart Plus 
development programmer or equivalent. Briefly, the firmware program performs the following functions. At 
power-up reset all the VO pons arc initialized as well as the uC internal registers. The interrupts are 
enabled '.and the address switches are read. The insertion count value that was in the EEPROM is also read 
and is used to update the RAM count location. The program then goes into a "sleep-* mode which powers 
down the uC clock oscillator but leaves the current I/O port values as n hey arc. This limits the uC current 
draw down to a, lew microamps and aJso keeps any unwanted uC t i.059 MHZ clock, noise .from at feeling 
die UUT during the functional test. 

The uC *'a wakes' ' from sleep mode upon receipt of. a start character { high to low transition on port RB5). 
The program then loops until a full serial character is received. The CC looks for and acts on the 
following serial command* from the uintional test CV1 calling program. Each command shall he 
proceeded by the HEX address of the CC being, talked to and terminated by a carriage return character 
(HEX GxOd)' 



xx = hex address ot CC being address in the range of GO to IT HEX, 
CR ~ carriage return character (HEX OxOD.) 

1) xxcJcar(CR) - Clears Die CC's current inscriJon7CTCiraction count to zero. 
^VxxrcadfCR) - Reads the CC's current. inscriibn/cx inaction count. 

The program also responds to interrupts from the. Following sources and ibcuC "awakes" from each. 

1) An insertion/extraction detected, The. insertion/extraction count is incriminated by t. 

2) When +5 VDC falls below 4,35 (typical). The current inscrliun/ex traction count is saved in EEPROM. 

3) Time-out of the uC timer umrO) used to produce debounce delay dI* the insertion/extract mn input. 

The uC also enables a watchdog timer with -a time-out value of 2.5 seconds. The main loop, of the program 
.clears the wmchdos timer count --value before it times out during normal program operation. H u serial 
communication failure or other program corruption from a power glitch. occurs : the wmchdng times out and 
causes, a hardware reset. This keeps.. the CC from ever "hanging up" and ..not responding. 
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7. Configuration Management of Microchip Files 

Microchip Hies arc under configuration management and arc located on tJahbd-i> in the dicdac/docs/niicro- 
chip duectnry. General Microchip Files (used by Test Engineering for Development arc stored here as 
zipped hies. The filename of the zipped file is the. revision level; Hardware documents will refer to this revi- 
. sion filcfiameas the eurrcm configuration data required for the Microchip device. 

To retrieve a specific revision level of Microchip configuration files; ust: either a NFS connection or FTP cli- 
ent to map to tiabbd-E di°doc/docs> microchip director, 1 . Select the desired Microc hip zip lilc (i.e. 
oon_cirl.ZIP) and copy to the workstation where Microchip Mplab software is runnine. 

There arc two options to L^NZIP the Microeiiip files: 

Option I : Copy, the .zipped file to your UNIX directory. and use the UNZIP command. This 

will create die Microchip file. directory in, your UNIX acco\mt containing the un- 
zipped .files. 

Path to ZIP/UNZIP Utilities is Vusr/local/gnuibin 
Example:. sunk44> unzip con_cirl.zip 

This will explode the Microchip files ma directory called con_ctrt/. Then use 
NFS or FTP client to copy over to; the PC workstation. It would he wise to create 
a separate directors- containing these ;filcs: Remember the location of the Hies 
.when using the Mplab soft ware. 

To view the contents oF a zipped fiJc in UNIX: type the following: 
.suni?44> unzip -I con_ctr 1 .zip (The -I will list ihe -content* nf fhrjiir.) 

Option 2: Copy the zipped file directly to the PC workstation usins NFS or FTP clienl-and 

* use the PKUNZIP utility. Be sure that thcPKUNZIP.exe is available on the work- 
station. 

Aficr.thc zipped file has been copied ibihe workstation, open a M5-DQS;,prampi 
window. Now change to the appropriate. directory where the dipped hie exists, 

cdXuscrsVjdh n_doe i directors' where con jctrl .z?^- exists ) 

.Example: c:\users\john _doc> pkunzip concur 1 .zip 

Tliis will explode Die Microchip files in a directory called c:\u<- 
ers\jorm_doc\con_ctrL Remember the location of the files when using the Micro- 
chip , Mplab software. 
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7.1 Firmware Programming Instructions 

The following set of instructions arc provided to assist Test Eneinccnnn or Lab Services -in programmm" 
l be required firmware into the CC. * 



The following items are- required for programming: 

1) Microchip Corporation Picsian Pius JlEW VI 30 or greater and PC based software 

2) . PC -running windows NT or Windows 98/2000 with Microchip Mpiab software development too) 

installed. (This is. available, from Microchip Web site at no cost). 

3) Tellabs built ISP adapter cable, (Figure 2) 

4) Insertion counter module SO. 651 1 to be programmed 

To: Download Firmware; 

1) Install Mplah if necessary on PC. Invoke ivflplab. 

2) Go to PICSTART Plus pull down menu. Choose Enable Programmer 
Three windows appear, 

■PICK-START Plus Programmer Window 
Program Memory --Window 
Conftfu ration Bits Window 

3) Under Debug pull-down menu, choose Clear Program Memory, 

4) Click res to "Do you want to Jill all program memory wish Ux3FFF?" 

5) Under the File pull-down menu,, choose import-Import to Memory 

6) Find the hex file named cnn_cntr.hex located in the director,' created containing the un-zipped files 

described in the above Configuration Managcmeni section. Click OK 

7j After the file h loaded the/Program Memory Window will change in show the HEX program code. 

8} Insure lhas ihe curreni checksum- specified : in jhc assembly drawing is displaved. anduhat the device 
type selected is P1C16F84A 

9) . Connect the CC m. the PICSTART with the adapter cable, observing proper pin polarity at both the 

ISP port side and the PICSTART side. 

10) At. the PICSTART Plus Programming "Window choose die Program button. /Wait for- the part to 
finish being programmed. Note the. checksum and insure that it agrees with the current checksum. 

I J) Blank PIC J 6FS4 A IC's fPN TE270041) .may also be pre-programmed prior to being -placed on the 
PCB assembly by eliminating the. adapter cable and placing the blank . pan directly, into the PIC 
.programmer 

12) This completes the CC Flash programming Remove adapter cable from CC 
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Fisurc 2. ISP Adapter Cable Definition 
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